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● OpenSCAD is an open-source Computer-Aided-Drafting application
● Unique because rather than focusing on a full-featured GUI for building 

models, it uses a C-language programming interface for the user input
● Helpful for creation of complex objects from mathematical formulae
● Input file is text, so can be created from converting other files (such as 

Tom’s idea of the survey/floor output of a beam simulation program)
● Very fast and lightweight; doesn’t even need to be installed.
● Can output to standard file formats (.STL step files) or to 3D printers!
● Great for building models that can be passed on to Engineers or 

Drafters, or for prototyping custom parts to be 3D printed or 
manufactured.

What is OpenSCAD and why should I care?

Adam Watts | Introduction to OpenSCAD2



● https://www.openscad.org/downloads.html
● Widely-available installer packages for most operating systems, and can 

be built from source. 
● Pre-compiled “portable” binaries for Windows available in “zip package” 

link. No need for Administrative priveliges.

Getting started
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● Download and extract the zip file.
● Start the program by running the executable “openscad.exe”
● Input files are “.scad”, but can be read by text editor.
● Lots of example .scad files under “examples” directory

Getting started (Windows)
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● A new blank project window looks like the above screenshot.
● CTRL+S saves and automatically preview-renders the model in the right panel

New project
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C code 
goes here



http://www.openscad.org/cheatsheet/

Cheat sheet
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● Elements are created like calling functions in C: don’t forget the semicolon!
● 2D shapes have fixed nonzero height, which I don’t find useful. Instead of circle (shown above), 

I’d use a cylinder so I can specify the height as well.

2D object
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● Sphere example shown above looks a bit chunky. Can increase polygon count to smooth out if 
necessary.

3D Object
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● Set system variable “$fn” to use larger number of “fragments”, smoothing out models.

Increasing number of polygons
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● Added a “cube”, which is really a general rectangular prism if you pass an array of x, y, and z 
widths. I set all widths equal to 15 units, and included the optional flag “center=true” to center the 
cube at the origin.

● Intersecting shapes are automatically joined together. Same result as using “union”.

Union of intersecting objects
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● The “difference” command subtracts the second element from the first. Useful for making holes.
● Note that for Windows version, I had to go to “View” and un-check “Thrown together” to actually 

show holes. Otherwise it was highlighting missing material in green.

Difference of intersecting objects
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● The “color” command changes the color in the display for anything inside the curly braces.
● Accepts lots of types of arguments: shown above is the hex code for FNAL blue, for example.
● Can also set alpha value for transparency.

Color
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● The “rotate” command rotates anything between its curly braces by an angle “a” in degrees 
about a vector “v”

● Equivalent notation can combine angle and vector together.

Rotate
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● The “translate” command translates anything between the curly braces along each axis (x,y,z) as 
specified by the array argument. 

● In the above case, I’ve translated the “cube” by 10 units along the x-axis, 20 units along y, and 
30 units along z.

Rotate

Adam Watts | Introduction to OpenSCAD14



● I tried to punch a hole in this plate, but it didn’t turn out the way I want.
● Rather than deleting code to see what happened, I can use “!” to plot only that line
● Useful for complicated shapes with lots of lines

Troubleshooting
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● I tried to punch a hole in this plate, but it didn’t turn out the way I want.
● I can also use a “#” to highlight that line. 
● Looks like I forgot to rotate the cylinder to punch the hole in the plate

Troubleshooting
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● Create a module that is defined as some combination of shapes, and that module can accept 
variables as arguments.

● Once module is defined, it can be called while passing either numbered arguments, or user 
variables.

Modules, arguments, and variables
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● The same commands we’ve used before (rotate, translate, color) can be used on modules.

Modules, arguments, and variables
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● We can create a new module out of a combination of other modules.
● The module “bracket” is made up of two “plate” modules
● Now when we place the bracket by calling its module name, we can apply the same previous 

commands to it, like translate, rotate, and color.

A module of modules: the bracket
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● We can write “for” loops to automate placing several copies of the same shape, like the teeth 
cutouts around the gear’s circumference.

● Once a module is created, we can still use the “difference” command on it.

Putting it all together, with a loop: the gear
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